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© A method for fabricating a semiconductor device 
includes the steps of forming an interconnect metal 
film (33) on an insulating layer (32) and forming, on 

a sjrface c: the int-s-^c^-v-ict metal film, a first in- 
<:v; (:rr-c T:-o f : -st ir.sj : r.t- 

i:-.C -V ^ ?*:»■; -:-.*C-" --ir m»:3 : fi^ (33) 

.: : -V....i,-.-.ool-?.:> pa-.vi-.-.o-;: ! zm a iovw i^t^-::^- 
rs;: .;23A). On the result':: surface, o second i;> 
suiating rim (35) having a polishing rate higher than 
that -V tho :"rst insulating film (34) is formed. The 
on»i',- faco iho z*>:*l \r.$-S.v.$r*g film (35) is' 
::.v;:: . ': I*/ -iho^^al ;-.?.rv-:a' pc-!:sh : :*g C*'Q- 
ii-c- f=rst insuiatmg film i34> as a stopper. 
Thon. 'c--. ths resulting surface, a third insulating film 
(33) is formed. According to ons embodiment, the 
first insulting film (34) used as the stopper remains 
or. the lower interconnect (33A) but not between 
adjacent interconnects and, according to another 
embodiment, such film (34) is completely removed 
by etching. Thus, an increase in the capacitance 
between the interconnects is prevented and any 
stress migration therein is suppressed. 
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BACKGROUND OF THE INVENTION 
(1) Field of the Invention 

The present invention relates to a method for 
fabricating a semiconductor device, and more par- 
ticularly to a method for fabricating a semiconduc- 
tor device in which an intcrlayer insulating film in a 
rnuUi-level interconnection structure' is flattened or 
planarized. 

t2) Description of the Related Art 

With an increased need for highly dense multi- 
level interconnections in a semiconductor device, 
there is a stronger requirement for an interlayer 
insulating film formed between metal interconnect 
layers to be perfectly flat and planar, in an attempt 
to meet such requirement, there has been pro- 
posed a method whereby a surface of the inter- 
layer insulating film is polished by a Chemical 
Mechanical Polishing process (hereinafter cohered 
to as "CMP process") which is a mechanical 
polishing process using a chemical agent. Figs. 1A 
through 1D are for showing an example of such 
process. Fig. 1A shows a state in which, after an 
aluminum interconnect layer 13 is formed in a 
predetermined pattern as a lower interconnect layer 
. on a surface of an insulating film 12 on a semicon- 
ductor substrate 11, a plasma silicon oxide film 
(hereinafter referred to as "P-SiO film") 14 is 
formed as an interlayer insulating film. Then, the P- 
SiO film 14 is subjected to polishing of the CMP 



process :is surface is mads f ; ?.t as shewn in 
Fi 3 . i Troro-Mzr. t»K-.-:;?h • s-^-.v^ in VV3 d-«w- 
;:iCS. a!-.im-i.:m inter.. -::t *: iayer if- firmed 3S 

e^uppe* irit-5: ™noct lay or and this completes the 
fabricate or s multi-lave* interconnect structure. 

In a surface planari nation technique using the 
CMP process, it is necessary that the po listing or 

d t'-^.C r - SO fii'V: i*. 00 StCppOG e;l *r t GXaCt 

£::ni*:;:j J v/hvr; i\ r.«s :oach:v:i a certain predetermined 
thic'-mess". However, it is difficult "to know and deter- 
mine the exact timing lor stopping the polishing. If 
the amount of the polishing is excessive, the lower 
aluminum film 13 may be polished thereby reduc- 
ing the thickness thereof as seen in Fig. 1C. On the 
contrary, if the amount of the polishing falls short., 
the P-SiO film 14 becomes too thick, as seen in 
Fig. 1D, in which case a step or uneven surface 
topography is not satisfactorily removed with a 
result that the surface planarization is insufficient. 

In the conventional method described above, it 
has been the practice to determine the amount of 
polishing from the time converted and calculated 
from the polishing rate of the insulating film con- 
cerned. This involves a problem in that no appro- 
priate polishing can be achieved when there is a 



change in the polishing rate itself. 

As a way to solve the above problem, there 
has been proposed a surface planarization tech- 
nique which utilizes an insulating film having a low 
potishing^rate. That is. as-shownjn Fig. 2A, after an 
alumTnum' interconnect layer 23" is formed in a 
predetermined pattern as-'-a "lower interconnect on a 

surface of an insulating film 22 on a semiconductor 

substrate. .21. a pfasma silica nitride fil-r 
(hereinafter referred to asJ|P;SiN 24.^^^- 
interlayer insulating fil^'frs^SJ^ 
is deposited to a thickness of z x c :■..>. 6.3 urn by 
Plasma-assisted Chemical Vapcr Depositic-. 
(PCVJ5) jan the overall surface cf t~e device. The-";, 
the '"*P-SiO film 25 is deposited :: a thickness c s 
about* T75 urn on the P-SiN film 24 by the PCVD 
process. 

Thereafter, as shown in Fig. 2B, the cvera:: 
surface of the resulting films is polished. The 
polishing rate of the P-SiN film 24 then is about 1-^ 
that of the P-SiO film 25 so that, v/hen the polish- 
ing reaches a point where the P-SiN film 24 ex-- 
poses its portion having a step therein, the cvera"' 
polishing rate is lowered. For r.'s reason, ever, 
when there is a slight error in the eclishing time, it 
is possible to avoid the exposure and polishing cf 
the aluminum interconnect layer 23 caused by the 
extended polishing time. 

As shown in Fig. 2C, on the jptire^rface 
planarized as described above, a P-SiOJilmJ>6;is 
deposited to a thickness of about^lTB-am to form 
an interlayer insulating film. Then, as shown in Fig. 
2D. this interlayer insulating fi!~ 26 : s provide-:: 
wit!* a thrcugh-hoie f.rd a* upper - : ..-r-"-.um pati*"" 
3» 27 it formed I'-voj.;. *.vvj the •**•..:- 

lr* tne abovo jtesyibgd su- J :.:^ •.■>.r.g'*:D:-:- 
technique, th ^SujTTim 24> u: zo:i a s:;ppv- 
when the <P-SiO film 25^ pclis"-:: «:y the CtV,.- 

<::: process. Tho use o^o P-S^N r- ?.s p. steeper 
*. v.* ay ;".c.s 00v ;> ;,; z - vSv j. f- ! - • - : - ! - 
r.osifpakr.t Appl-ci* :;: Kz'<* P.-: Nc. 
62-216344 and Kokal Public^ :» N:. Sr: 63- 
207153. However, the examples zsJcsod ir theso 

45 publications relate to t'-ie use of t'"r P-SN film as >. 
stopper when a metal is polished. 

Thus, conventionally, for ma'< v 3 the interlayer 
insulating film flat, the P-SiN film ^es boon used as 
a stopper in the CMP process. Hcwever. since the 

so P-SiN film is formed in the entire surface area that 
includes the aluminum interconnects, the P-SiN 
film remains between adjacent interconnects after 
the completion of the multi-level interconnect struc- 
ture. The dielectric constant of the P-SiN film is as 

55 large as about 8 so that line capacitance between 
the interconnects in the completed interconnect 
structure becomes larg accordingly, and this pos- 
sibly results in the deterioration of operation char- 
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acteristics. that is, the slowing of operation speeds 
in a semiconductor device. 

Also, since the stress in the P-SiN film is large, 
the aluminum interconnects receive stresses in the 
course of, for example, a subsequent thermal pro- 
cess or accelerated test, and this leads to a prob- 
lem of the so-called "stress migration" in which a 
void o f a break is caused to occur in the aluminum 
interconnects. 

su w Y -9£ ™H J ' JV£N TIQM 

It is. therefore, an object cf the present inven- 
tion to overcome the problems existing in the prior 
art and to provide an improved method for fabricat- 
ing a semiconductor device in which an intorlayer 
insuring film is pianarized and which is consti- 
tuted by a highly reliable multi-level interconnect 
structure. 

It is another object of the invention to provide a 
method for fabricating a multi-level interconnect 
structure which is capable of suppressing an in- 
crease in the capacitance between interconnects 
and also an occurrence of stress migration therein. 

According to one aspect of the invention, there 
is provided a method for fabricating a semiconduc- 
tor device having a multi-level interconnection 
structure, the method comprising the steps of: 

forming an insulating layer on a semiconductor 
substrate; 

forming an interconnect metal film on the in- 
sulating layer; 

forming, cn an entire surface of the intercon- 
nect rr sta'. fi!:r. a first insulating film having a low 
■.: *.*.:v in a Sirica; mechs.-V-ja' polishing 

sv::-.. t v-;ia:iy ami saioctVeiy etch'r-g the first 
ins.:!:/.:-.- r;i»n and the interconnect m*r.a! film tc 
form a iowor interconnect: 

: ng. on an entire resulting surfaee, a sec- 
-\; t'^r. i-.r-vmg a polishin;; higher 
tr.v. m:/ tno fir^t instating film. :* that the 
!:.vo- -nr f yconnoc; and the fit si in •■.Mating fiim 
v/hicn f»'vair.£ cn the lower interconnect are com- 
pletely t:.::tod in the second insulating film: 

lapping clown a surface of the second insulat- 
ing film by the chemical mechanical polishing pro- 
cess using the first insulating film as a stopper 
thereby forming a pianarized surface of the first 
and second insulating films; and 

forming a third insulating film on the pianarized 
surface of the first and second insulating films. 

According to another aspect of the invention, 
the above method for fabricating the semiconductor 
device may further comprise a step for etching a 
surface of the first insulating film and a surfac of 
the second insulating film under a condition of 
etching rates common to both the surfaces, so that 



the first insulating film on the lower interconnect is 
removed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

The above and other objects, features and ad- 
vantages of the present invention will be apparent 
from the following description cf preferred embodi- 
ments of the invention explained with refsrerce to 
ic the accompanying drawings. *n which: 

Figs. 1A through 10 are d ag-ammavc sec-Jonal 
views for explaining the p-e:ess steps in a con- 
ventional method for fabricating a semiconductor 
device using a CMP process: 
»5 Figs. 2A through 20 are diagrammatic sectional 

viaws for explaining the prccoss steps in an- 
other convention at meth:;: for fabricating a 
semiconductor device using a CMP process: 
Figs. 3A through 3E are diagrammatic sectional 
20 views for explaining the process steps in a 
method for fabricating a semiconductor device 
according to a first embodiment of the present 
invention; and 

Figs. 4A through 4E are diagrammatic sectional 
2S views (or explaining t'r.e process steps in a 
method for fabricating a semiconductor device 
according to a second embodiment of the 
present invention. 

30 PREFERRED EMBODIMENTS OF THE INVEN- 
TION 

Now, preferred embodiments of the invention 
are explained with revere* v t 1 -* accompanying 
.dcav.-.V.gs. 

F=gs. 3A tn*-^::;n 3= s i-> -atraumatic 
section*! views, a s: ;. ;t^o : : ^^t e--b^amont 
according to the in/enten ^-n'avvng lha pro- 
cess stops for fabricating the n-.-'-i-'.ove: intereon- 
noeti.cn structure. As sor r' ;: 3A. a-" a'um : num 
s^cor. copper a'oy h\* S : C a* 1 :'/. :":n* 33 is do- 
' posited to a thickrvvc-s a:::.n 0.5 ~m as a *ower 
intorcenneet by a sputtering nv^ : ;nd cn an insulat- 
ing fiim 32 located on a su** ; ace :-" a semiconductor 
-substrate 31. The i.r.ver -^connect may be 
forced by the CVD method in piace c? the sputter- 
ing method. Then, on, the ertvo surface c- the 
aluminum silicon copper alioy film 33, a P-S;N film 
34 is deposited to a thickness cf about 0.3 um by, 
so for example, the PCVD process. Thereafter, on the 
P-SiN film 34, a photoresist film (not shown) is 
applied and is developed into a pattern and. with 
this pattern used as a mask, the P-SiN film 34 and 
the lower interconnect layer 33 are sequentially 
ss and selectively etched by such a method as a 
selective ion-etching, whereby a lower interconnect 
33A is formed in a desired pattern as shown in Fig. 
3B. 
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Next, as shown in rig. 3C, on the entire resul- 
tant surface, a P-SiO film 35 is grown to a thick- 
ness of 1.5 um as an interlayer insulating film by, 
for example, the PCVD process, whereby the lower 
interconnect 33A and the P-SiN film 34 are com- 5 
pletely buried therein. Then, by employing the 
CMP process, the P-SiO film 35 is polished until 
this film reaches a predetermined thickness. By 
this polishing. <: surface of the P-SiO film 35 is 
made flat as soo:-. in Fig. 3D. In this CMP perishing v: t 
process, the polishing rate cf the P-SiN rim 34 is 
about 1'5 that of the P-SiO film 35 as already 
explained so that, when the polishing of the P-SiO 
li!m 35 progresses to a state wherein the P-SiN 
film 34 exposes itself, the P-SiN film 34 acts as a is 
polishing stepper and the polishing rate is then 
reduced to 1.5 pf the polishing rate theretofore. 

For the above reason, in the polishing process 
to continue, even if a slight error is made in the 
polishing time, there will be no occurrence of a 20 
great error in the thicknesses of the P-SiN film 34 
and the P-SiO Mm 35. That is. even when the 
polishing time is set somewhat longer, there will be 
no likelihood that the P-SiN film 34 is polished to 
such an extent that a surface of the lower intercon- 25 
nect 33A is also polished. 

In this example, the desired polishing time is 
calculated based on the polishing rate obtained in 
advance and, by having the polishing progress 
controlled under such polishing time, the P-SiN film 30 
34 is allowed to remain to a thickness of about 0.2 
um. 

Thereafter-, as seen in Fig. 3E, a P-S : 0 film 36 
: s dvpssito-J :•: a thicks i in tho cdor z- 0.6 um 

V- -i'-.i'O ■■-.•■v.-.--.. i:rr-, i^^.,, ^, u ! 5t - ;;■ 
Hoo,i\:^. .U-^ay the/. sa-?*;« C f the 
r: v'-Sj^'-rV.; fjim 3G ]bOZ Z mes . flftl because 

iho s^r^co :hv f-^O'fiim 35 is ccplana: with the 
£«..r:aco of the P-S:i-i M«« 34 by the CMP pc*'$hing. 
A ^czw^-rsjUy 'z opened in tho i>ierlaye- i-^-itating 

3^ -:: f* F-irM fi:V- 3-1. a-:l an l::;.m- i'lter- 
::-':\OT. o." ::. *.y Ox^r-pe! Chimin;;*-! -j'-zy is 

.'c-rmo-::. This .^m-p-vtos t.-vo formation of t'*v multi- 
level in tercon.no-.;; structure. 

Since the m-.:!-i-levei interconnect structure ac- ^ 
cording to this embodiment utilises the P-S ; N film 
34 as a stcpp-3: in tho CMP polishing process, 
thore is no possibility for the lower interconnect 
33A to bo polished or the uneven surface topog- 
raph of the interlayer insulating film 35 to remain so 
even when the polishing time is less strictly con- 
trolled and, thus, it is possible to accomplish the 
ptanarization of the surface as desired. The P-SiN 
film 34 used as the stopper is allowed to remain on 
the lower interconnect 33A but does not remain 55 
between adjacent interconnects, that is, at the side- 
wall portion of the lower interconnect 33A. Thus, 
even when the dielectric constant of th P-SiN film 



34 is larger than that of, for example, a P-SiO film 
35, there will be no significant increase in the 
capacitance between the adjacent interconnects 
and hence no deterioration in operation speeds in 
the fabricated semiconductor device. Also, since 
there is little influence from the stress in the P-SiN 
film 34, the occurrence of any stress migration can 
be suppressed. 

Figs. 4 A through 4E are diagrammatic sc;t!ona 
views for explaining tho process stops ?.:r fsc-lca:- 
i*^g a structure of a second orr.be d : mer.; &cc:'d:r j 
to tho invention. As shown in Fig. 4A ( ar ci'-j- r.*jr\ 
silicon copper alloy (Al 'Si Cu alley) film 43 is de- 
posited to a thickness of about 0.5 um as a swo- 
tnterconnoct by the sputtering method c tho CVD 
method on an insulating film 42 located on a sur- 
face of a semiconductor substrate 41. Tl-.on. cn the 
entire surface of the aluminum silicon coppe* alley 
film 43, a P-SiN film 43 is deposited to a thickness 
of about 0.3 um by the PCVO process. Thereafter, 
by a photolithographic technique, the P-SiN fi ; m 44 
and the lowor interconnect film 43 are sequentially 
and selectively etched by such a method as a 
selective ion-etching, whereby a lower interconnect 
43 A is formed in a desired pattern as shown ir Fig. 
4B. 

Next, on the entire surface, a P-SiO film 45 is 
grown to a thickness of 1.5 um as an interlayer 
Insulating film whereby the lower interconnect 43A 
and the P-SiN film 44 are completely buried there- 
in. Then, by employing the CMP process, the P- 
SiO film 45 is polished until this film reaches a 
prodst3or. : n-3d thickness. Sy th : s p^^r-g. ~ c . su*- 
:a: : ; y. *■ 1 P-S:o fi::r 45 :s mh;!v "=■:: :-.z ; - 
F:;;. -CV. ir : - Cf.'? : o;.: c:*- 

•■ ..: P-Sbl f-.-- 4-; is if :::;v. v ■ 

P-S"G fihr. *c : ; tat. i:y ;:s^g *■: : 4-: 

c;s a polishing stepper end conlrc' : -g r> ;:: 'r:ir:; 
based on th*j pclishlng ti^o ci:ti=**o:i v . c.z . r.'*.CC- 
f-om th-s p:^sh?rg :«t«. t'"-3 P-$:: ;v: 4*: '; \y; 
to a -r'sross ;:■* ^yj". 0.:2 -.-V 

Tno -oss StOCS t:- \r i p:. iVv 
samo as these in ;he rT^cth^d ac:r;: n- ■" •;*: 

embodiment explained above. 

Next, by employing a parailsl-piate r-2f:ct ; ve* c-r 
etching (RIE) system using, for example. CFi as ar 1 
etching gas, the entire surface is s'.ciiod un: : " thc- 
P-SiN film 44 completely disappear. By azz-z- 
priately setting the conditions such as the con- 
centration and the flow rate of the etching gas and 
also the pressure in the system, the etching rate of 
the P-SiN 44 and that of the P-SiO 45 can be 
made substantially the same and. in this way, the 
P-SiN film 44 and the P-SiO film 45 as the inter- 
layer insulating films are caused to be etched uni- 
formly without leaving any undesirable topography 
or a step on the surfaces of those films. As a 
result, the P-SiN film 44 on the lower interconnect 
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43A is completely removed as seen in Fig. 4D. 
Needless to say that, even though the surface of 
the lower interconnect 43A made from aluminum 
alloy is then exposed, the same is not etched. 

Thereafter, as seen in Fig. 4E. a P-SiO film 46 s 
is deposited by. (or example, the PCVD process, to 
a thickness in tho order cf 0.8 um on the entire 
su'.'aco ic ccmp'cto t*'*o interlayer insulating film. 
T*-o s-j--!:::* in^-dyor insuiatng Mm 4G 

: :.v.:sc spaces cf :v.q under- ;c 
?*S G 45 boon flatten;; j by tho 

CjAP --.r; l^oss and the RIS etching. A 

through-he'* is cconod \r tho interlays.' insulating 
film 46 and an upper interconnect 47 of, for cxam- 
p'o. aluminum a r :y is formed. This completes the /5 
:-:*-nav:;r. V tho lyjiii-Jev-;-: interconnect structure. 

In tho muki-uvo! stature thus formed accord- 
ing to this second embodiment cf the invention, the 
P-SiN 44 used as tho stepper in the CMP polishing 
process does net remain at all in the structure, 20 
which means that any increase in the capacitance 
between the adjacent interconnects or any occur- 
rence c: stress migration that may be due to the 
dielectric constant of live P-SiN 44 can be com- 
pletely and reliabiy prevented. 25 

As explained above, according to the first em- 
bodiment of the invention, the interconnect metal 
film and the first insulating film used as a stopper 
in the CMP polishing process are simultaneously 
patterned to form the lov/er interconnect. Then, the 00 
interlayer insulating film as the second insulating 
film is formed and this film is polished and 
ptana^z-:-:! by iho CMP excess. The first insulating 
^v-it't-.-w: :. f.;: -;.:vrs::-'o. s P-SiN f ; im. does 

- - • : '-t ir-:«vc . • , ne--;l3- Tho rr : 

V;:. ;: : *- . '.- ::* t e ca:*a Stance botweon the 
v. ;••*•.•■*: -v.ocw a**:: i : *o onhGncc-nvsnl cf the 
•o ^::;:ity ;•" :■ s ! ; : ".ductc* device by sup- 

V ^ : : ;;r->-*V.';n spo«o-.!* in tho :'J 

•o---: t '■* r.- :: t' 1 '-.- :e;o-renco V stress 

- :.- ■■ ■ -* r.i. 

A.;. « j t; - ; ; second embodiment of 
'.no- in>o-.t-.:-*. si- the ? : -st insulating film used as 
:-*v s'.t;;:::ci in -r-.o Cf.i? process is completely -:s 
ro:ncvo-J by .y.; ; v:vj. the- first insulating film con- 
sv/jt-sd I;, io: e<c.mjSo. P-SiM does not remain at 
a!> in the mu!t-!-3vel i-.tereennset structure. This 
results in a further improvement against the lower- 
ing of operation speeds in the semiconductor de* so 
vice and the occurrence of stress migration in the 
interconnects. 

While the invention has been described in its 
preferred embodiments, it is to be understood that 
the words which have been used are words of ss 
description rather than limitation and that changes 
within the purview of the appended claims may be 
made without departing from the true scope and 



spirit of the invention in its broader aspects. 
Claims 

1. A method for fabricating a semiconductor de- 
vice having a multi-level interconnection struc* 
ture. said method characterized by comprising 
the steps of: 

forming an insulating layer (32) on a semi- 
ccn ;J\:ct;r substrate (3 if: 

farming an i.-*;or ;on:v;-e*. motal fitrr. (33; or. 
said insulating layer: 

forming, on an entire surface of said inter- 
connect metal film, a first insulating film (34) 
having a low polishing rate in a chemical me- 
chanical polishing process; 

sequentially and selectively etching saio 
first insulating film (34) and said interconnect 
metal film (33) to form a lower interconnect 
(33 A); 

forming, on an entire resulting surface, a 
second insulating film (35) having a polishing 
rate higher than that of said first insulating film 
(34), so that said lower interconnect (33 A) and 
said first insulating film (34) which remains on 
said lower interconnect are completely buried 
in said second insulating film; 

lapping down a surface of said second 
insulating film (35) by the chemical mechanical 
polishing process using said first insulating film 
(34) as a stopper thereby forming a planarized 
surface of said first and second insulating films 
(34,35): and 

ferine: a t-*'-d ins.i'af-nrj r ' ] '^ (36 - on sa ; d 
U'rarii'si ^' s-:::: :*ft soecrd 

insulati" •:: f'.'-^s. 

2. A rr-thed for fa:..-: v.'.r.g a sot t:ond j ete • de- 
vice accc-Jing to cUvv. 1. in which s^id inter- 
connect -not^ ! fi : * (33i if ? erred \yy c-. sputter- 
irig met 1 ':. ::. 

3. A riothod for fa!: ! r:::at : :*-j a somcon.d -:ctor de- 
vice according -to"cU:-:r \. in which each of 

• said first, second and th' : :: -insulating films 
(34,35.38) is formed by a plasma-assisted 
chemical vapor deposition method. 

4. A method for fabricating a semiconductor de- 
vice according to claim l, in which said lower 
interconnect (33A) is formed by a- selective 
ion-etching method. 

5. A method for fabricating a semiconductor de- 
vice according to claim 1. in which said first 
insulating film (34) Is formed of a plasma sili- 
con oxide (P-SiO) film. 
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6. A method for fabricating a semiconductor de- 
vice according to claim 1, in which said first 
insulating film (34) is deposited to a thickness 
of about 0.3 urn on said interconnect metal 
film (33). 

7. A method for fabricating a semiconductor de- 
vice according to claim 1, in which said sec- 
ond insulating film (35) is formed cf a plasma 
silicon nitride (P-SiNj film. 

8. A method for fabricating a semiconductor de- 
vice according to claim 1, in which said sec- 
ond insulating film is deposited to a thickness 
of about 1.5 um. 
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9. A method for fabricating a semiconductor de- 
vice having a multi-level interconnection struc- 
ture, said method characterized by comprising 
the steps of: 2Q 

forming an insulating layer (42) on a semi- 
conductor substrate (41); 

forming an interconnect metal film (43) on 
an insulating layer; 

forming, on an entire surface of said inter- 25 
connect metal film, a first insulating film (44) 
having a low polishing rate in a chemical me- 
chanical polishing process; 

sequentially and selectively etching said 
first insulating film (44) and said Interconnect 30 
metal film (43) to form a lower interconnect 
(43A); 

forming, on an entire resulting surface, a 
second insulating film (45) having a polishing 
:■?.:•:: h?:/w than that of said fir S ; dieting fi!- x'. 
K-i: 2*1 :-~.£t said iowor interconnect f43A) and 
sa::: first insulating film (44) which remains on 
sale: bwor interconnect are comp-stoiy buried 
in s;;i;i second insulating film (45): 

fapping down a surface c : said socond .;o 
»:si:l.stin.3 fun* (45) by the chemi;a> rrschanica! 
polishing process using said first insulating film 
K4j as a stopper thoroby forming- a planarized 
surfaco cf said first and socond insulating films 
(44.45); , 5 

etching a surface of said first insulating 
film (44) and a surface of said second insulat- 
ing film (45) under a condition of etching rates 
common to both said surfaces so that said first 
insulating film (44) on said lower interconnect so 
is removed; and 

forming a third insulating film (46) on said 
planarized surface of said second insulating 
film (45) and said lower interconnect. 

A 55 
A method for fabricating a semiconductor de- 
vice according to claim 9, in which said first 
insulating film (44) is removed completely by 



employing a parallel-plate reactive-ion etching 
(RIE) system using CF* as an etching gas. 

11. A method for fabricating a semiconductor de- 
vice according to claim 10, in which a con- 
centration and a flow rate of said etching gas 
and a pressure in said parage :-plate reactive- 
ion etching (RIE) system are ccntrolled so tha* 
an etching rate of said first ir. £ ..'aiing film (44,* 
fcocornos substantially i-.e sa™» as that cf sti" 
second insulating fi!m (45). 

12. A method for fabricating a semiconductor de- 
vice according to claim 9, in v.^ch said inter- 
connect metal film (43) is formed by a sputter- 
ing method. 

13. A method for fabricating a semiconductor de- 
vice according to claim 9, in which each of 
said first, second and third insulating films 
(44,45,46) is formed by a pJasma-assisted 
chemical vapor deposition meihcS. 

14. A method for fabricating a semiconductor de- 
vice according to claim 9, in which said lower 
interconnect (43A) is formed by a selective 
ion-etching method. 

15. A method for fabricating a semiconductor de- 
vice according to claim 9, in which said first 
insulating film (44) is formed of a plasma sili- 
con oxide (P-SiO) film. 

1G. A ::v->!^d fc* fabricating a ::..'.duc:cr da- 

■■.-0 sc.vrr'ci'V: f: c!<vm s. ■.•■*' ;h z&rA 
•■•i::'iv.i-.:: (44;, is de;::s;;-;: a ti^k usss 

-;43i. 

17. A -v-h— ! fs f fabricat:-ig 5 som; :-;:!uc;:; c-i- 

^.:v:d-:c; to cin - $. in -.v-v* sal;: £=-;•> 
O:'.:: : ~:cy.&>jr t g film i45> is r a fc.'ssrr?. 

■s;:>?.^ ftfMds {P-SfMi f:!;n. 

18. A msthod for fabricating a semi :c--;!u Cor de- 
vico according to claim 9. in wh'c 1 ; said sec- 
or,:l insulating film is deposed tc a thickness 
of about 1.5 um. 
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